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2. Citations and explanations (Rule 70.7) 
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•D2;=KR20b2T37'4"28 A • • : / ■ ■ ' ■ 

The present invention relates tn'a "^-m^^ • • " • ' • ■• 

charBCemed fa being p'eSe^usin^ ?^ T '^'''■^^ maUl-carbon composite 

precursor and ' carborp^"/ »' "'-.ion. 

u.e^n.iscarwn.ed:rr:jd:::i:p;.r~^ ~ ""'-^ — 

D2"';ersT;lrdT" r '^'^ ™posi.es o, carbon 

n.e.odo.n^a«„r:;:a:b:^t:irrri^^ """^ — - = 

I. Novelty and Inventive Step • 

The 3-dimensional nano-structurprl mat^^-^^^u 

using a nano template and colril?.H ^^'"P^-*- characterized in being prepared 

manufacturing a na^l^^ct^edTel,^ °' -etal-carbon. and the method of 

carbon prec^sor iTan^^^Lr 7"''°'' --"^ --^al precursor and 

19 are not considered Tb Ts^^'^v^^^^^^ ~^ template of claims 1- 

Person skilled in the art. ""^^ ^^^'^^^^ - Dl and D2 by a 

n. Industrial Applicability 

Til 61" 

invention. Con7e?uTntSydS"l- 19^^^^ industrial applicability of this 

■i» appear to meet the requirement of PCT Article 33(4). 
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caibon nano-tube for hydrogen storage (J. Mat. Cl^em. 2003, 13, 209). 

DETAILED DESCRIPTION OFTHE PREFERRED EMBODIMENTS 

Technical Subject 

5 The object of the present invention is to solve the above-described problems 

namely- to provide a nand-structured metal-carbon composite which may combine a 
transition metal such as platinum to a mesoporous carbon having a porous nano-structuxe 
other than fiillerene or carbon nano-tube in a simple and economical manner, easily 
change an electronic structure of the carbon and have excellent hydrogen storage edacity 
10 at room temperature, and a method for preparation thereof. 

Technical Solution 

In order to achieve the above-described object, a 3-dimensional nano-structured 
metal-carbon composite containing chemical bonds of metal-carbon ^is manufactured 
usmg a nano template. Here, the nano template is selected from silica oxide, alumina 
15 oxide or mixtures thereof, preferably, a siUca oxide. 

In the nano-structured metal-carbon composite of the present invention, a carbon 
precursor of the metal-caibon composite is selected from the group consisting of fiirfuryl 
alcohol, glucose and sucrose. Preferably, the carbon precursor is sucrose. 

hi the nano-structured metal-carbon composite of the present invention, the 
metal-caibon composite comprises at least one metal selected from the group consisting 
of Pt, Ru, Cu, Ni, Mg, Co, W, Fe, Ir, Rh, Ag. Au. Os, Cr. Mo. V, Ta, Zr, Hf, Li, Na, K 
Be, Ca, Ba, Mn, Pd, Ti, Zn, Al, Ga, Sn, Pb, Sb, Se, Te, Cs, Rb, Sr, Ce, Pr, Nd, Sm. Re and 
B. Further, the metal precursor is selected from (NH3)4Pt(N03)2, (NH3)<sRuCl3, CuCb 
Ni(N03)2, Mg(N03)2, C0CI2. (NH4)6W,2039, FeCl3 or FeChCNtUh, IxCU, RhClj AgCl' 
NH4AUCI4, OSCI3, CrCb, M0CI3, VCI3, TaCl5, ZrCU, HfCU, LhCO^, NaCl, KCl' 
Be(CH3COCHCOCH3)2, CaCb, BaCl^, MnCU, Pd(NO,h, TiCU, ZuCh, AICI3, Ga^Cu' 
SnCU, PbCla, Sba3, SeCU. TeCL,, CsCl, RbCl, SrCl^, CeCh, PrCU, NdCU, SmCb, ReCU 
andBCb. 

• In the nano-structured metal-carbon composite of the present invention the 
metal is contained in an amount ranging from 1 to 95wt% and the carbon is contained in 
an amount ranging from 5 to 99wt%, based on the gross weight of the metal-carbon 
composite. Preferably, the metal is contained in an amount ranging from 4 to 36wt% and 
the carbon is contained in an amount ranging from 64 to 96wt%, based on the gross 
weight of the metal-carbon composite. 

In the nano-structured metal-carbon composite of the present invention, the 
platmum is contained in an amount ranging from 0.2 to 44wt% and the carbon is 
contained in an amount ranging from 56 to 99.8wt%, based on tlie gross weight of the 

3 
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In an embodiment, a process for prenarii,., , ■> ^■ 

5 ■-W-carbonoomposi.econWningohemioa.CCmJie^r'^"^^ 
^'■-P-^-^^ofprepsnng.nano.empur • 
ttecalomaaons.epofcalcininga«p„p,^^; 

" in^^^r;::i3i2;Ltr-*°------.emp,^^ 

^^^^ ™™S^®caroon precursor unifonnly 

_^^^^e ..ae^on s,ep of ^ 

^ ^nova. step of ™„ovu.« U,e nano template i™m a.e 

a siKca oxide. ^ ' preferably, the nano template is 

^ method accordins to the * 
a. a tempe^tu^ r^, ^Z^^^": ''^ "^"'""^ 

•""^^^ ranging ftom 800 to IOOO»C "^I^-^fon step is perfonned at a 

25 carbon precursor is sucrose S""*^ ""d sucrose. Preferably, the 

In the method accordincr tn 
comprises at leas, one metal sclJt^ZT"'^ """"'^ ^mposite 
W. Fe, ^. Kb. A,. Au. Os. Cr. rv^T ^ S uT^"'^ 
M Ga, Sn, Pb. Sb. Se. Te. Cs. Rb. Sr Ce'pT'™ ^ T'- Z". 

0 is selected &m (m,)^o,), { i r, ^'^^■'^ ™«W precmsor 

MoCl. VCl3, TaCl,. ZrCU. HtCU L 'crNaO KCl B^^^^ "'"^ 
BaClj. Mncb. PdCNOjfe TiCL ZnCl A^', " ^^CH^COCHCOCH,):. CaCb. 

^ csa ^ S.1 cec^. pS:^s.irrcJ:- 

ihe disclosed nano-structured m^^tai u 
invention is prepared using a nano temprate T^ '""""^ *° P"^' 

to7.SBA-15ofasilicaoxidetypehasL! """'^P'^'^ "=«<i in Examples 1 

has been pnmanly used but MCM-48 of a silica oxide 
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Examples 2 to 45 

on the Ig of the nano template was orena^H * lespeoftvely based 

) we. us« respeotive.;^ J^^^^' ^^(^O')- Coa. (NH.).W„03, 

we. added to .e resultant ^ Z !^^''^' - -te. (>0g) 

was reacted at lOO-C and 160°Cresne«,v.l„f ,^ «snltant mixture 

atmosphere at 900»C. He n^T^T ™' ^ 
acid aqueous solution ald^a^ teT 

composite (Example 2), a copper oth„ " .°»<>-*««ured ruthetnum^bon 

composite (Example 4) a m^TuTTlo'^'^'"^ ^"^'^ ^ '*'="-^n 

co«ample.La.C~ :pr:^r^- ^ 

In otder to analvze the T ^ ^ '^'"^P'^'c- 

con.osit.a^3sionBT^rrrpe°^;:T~t'''""~ 
pore analjzer, an Extaded X-iav Abso™K„ ' " ^-ray Dififractometer pcRD), a 

Fig , Shows an!Z^~:;t^=<™>— ed. 
composite obtained fiom Ex«np,e . usin^ ^ " ^"^^-^ 

^ano-sf^cmred meta,-ca*on composite Cbs^ed to^t™; ^''^ '^'''^ 

Fig. 2 is a XRD analysis result of ft. 3-dm,ensional structure. 

Obtained from Example 1. sIT^f «.e 

~ metal-carbon composite wal Tj^TZ'^ll^s^T'^ '^^ 
composite was observed to have a renli... tu- SBA-15. the disclosed 

■ms experimental result su.^! Z ll"^ " '-P'-e. 
composite has aS-dimensionaTstnid »™>-«n,etu,ed platinum-carbon 

composi^'ob^^ Z~er t """^ 
^ ..e. Of tine pores consLng :iLZ::.ZTJ^ 

:=bet;o~r"™ - ■e;^" 

Fig. 4 shows EXAFS analysis re«,ife f 

lysis results of the nano-structured platinum-carbon 
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"""poate obW„„, ton Example 1 a„d th««. r 

«^osite. c^es A and D sh^^ 3 T *° "o-enaonal pIaa,um.cartK,„ 

coawosite.an<ifl.„urv«BaodC.howa J„„^,^ "f disclosed pU&^^, 
. More specifically, ttec„n-e A of^!! ''"'''™'""^*'- 
S cart.„ composite obWned fiom Example , ^.,,^7 «■= pl«inum- 

th=plato«m-caAo„ compo«,eob«„eI ° » result of 



15 



20 





■■■ " A J vjxdun 

Sample 


A 


Nano-structured 

Pt-C 1 
Composite (1) 1 
Pl/C (1) t 


c 


PfC (21 




D J 


Nano-structured T 

Pt-C 1 
Composite r2) 



Pt-Pt 



Pt-C 



bond number bond number 



4.31 



9.58 
9.71 



2.78 



2.73 



2.12 



Pt-Pt 

J. bond length 


j Pt-C 
1 bond length 
1 (am) 


1 0.2735 


1 0.2041 


J_0^7 




1 0.2757 




0.2736 


0.2014 



As shown in Table 1, the Pt-Ch^ T ' ' , 

the nano-structured Pt-C compos,-,e (,) " 

(co-responding to fl,e curves A and D of th« 17 °™°"''™''"''' Pt-C composite (2) 

»='>^'» result of Fig. 4. respectively) while 
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Z ^r^^r "^'^^^ conv^dond fVC (1) 

and P^C (2) (oo,Teq,„nding to d,e curves B and C of the analysis result of Fig 4 
respecvew. I. .s clear iron. fl.e above results that metal and carbon are sin,ply n.!xe.i 
m flte convemtonal composites, while metal and carbon are not simply mixed but 

»mo.s.r^c»red P.^ composite. is, i, p^i,,,^ ^, 

composue has a novel d,emical bond strucbrre even in less than 1 nano meter fine micro- 
pores, ^ootdmgly. the stable chemical bond of metal and carton represents a novel 
charactensttc structure of the disclosed nano-struotnred Pt-C composite 

Althou^ carbon is a stable mateKal in g«,eral,. the carbon may be used as a 

sT^ I T. T '^^^ "^-^ as sho™ in the pl„. invenL 

Sm.^ the dasclosed nano-structured metal-carbon composite using a nano *=mpla.e may 
combme vanous metals chemicaUy, the carbon inclnded in the composite exhibit vadoul 
charac.enst,cs For example, if some meta, is intnxluced into a catalyst to «gZl 
band gap „ ,s probable to generate hydtogen thn>ugh spHt of water. Since^ower 
consumphon can be reduced using a metal-carbon con^osite having ex«l J 
conducSbility in a manufacture process of semiconductor 'elements."! 
compos-temaybeusedinafineelementprocess. Furth^more. since ca;on can 
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What is Claimed 



is: 



5 



15 



Nd.S».ReandB. ^ ^ S"- Sb. Se. Te, Ca. Rb. Sr. Ce, Pr, 

Ni(N03).. M.(NO,).%oX(;;^^r^ 'T^f™'^;^^^)^. 0«3MuCl3. Cue, 
NH^UC. O.C.3. era. M^'^^^J^''™^)'-"^'-^^^^ 
Bc(CH3COCHCOCH3fe CaCl, B^PI t NaCl. KCl. 

30 sncu. Pbc. sba3. st!S. S.^'sr?i; 'jS; 

and BCI3. ' ^"^^2' ^^^3, PrCl3. NdCb, SmCh, ReCb 

35 caAon is com^^ i„ ^ a™ou„,^^" amcun, rang^g , ^ ,5^^^ ^ 
*e meul-carbon composite. ' » 

gross weight of 
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9. The nano-structured metal-carbon composite according to claim 8, 
wherein the metal is contained in an amount ranging &om 4 to 36wt% and the carbon is 
contained in an amount ranging . from 64 to 96wt%, based on the g£X)ss weight of the 
metal-carbon composite. 

10. The nano-structured metal-carbon composite according to claim 6 or 7, 
wherein the platinum is contained in an amount ranging from 0.2 to 44wt% and the 
carbon is contained in an amount ranging from 56 to 99.8wt%, based on the gross weight 
of the metal-carbon composite. 

11. The nano-structured metal-carbon composite according to claim . 10, 
wherem the platinum is contained in an amount ranging from 2 to 34wt% and the carbon 
is contained in an amount ranging from 66 to 98wt%, based on the gross weight of the 
metal-carbon composite. 



12. (Amended) A process for preparing a 3-dimensionaI nano-structured 
metal-carbon composite containing chemical bonds of metal-carbon, comprising: 

the preparation st^ of preparing anano template; 

the calcination step of calcining the prepared nano template; 
20 the impregnation step of impregnating a metal into the calcined nano template 

using a metal precursor; 

the addition and mixing step of adding a carbon precursor in the nano template 
impregnated with the metal and mixing the carbon precursor uniformly; 

the reaction step of reacting the resultant mixture prepared in the addition and 
25 mixing step; 

the carbonization step of carbonizing the resultant reacted mixture; and 

the removal step of removing the nano template from the resultant carbonized 

mixture. 



13. The method accordmg to claim 12, wherein the nano template is 
selected from silica oxide, alumina oxide or mixtures ttiereof 

14. The method according to claim 1 3, wherein the nano template is a silica 

oxide. 

15. The method according to claim 12, wherein the reaction step is 
perfonned at a temperature ranging from 100 to 160°C, and the carbonization step is 

14 
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